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Individuals reporting chronic, nonmalignant pain for at least 6 months (N = 114) were randomly assigned
to 8 weekly group sessions of acceptance and commitment therapy (ACT) or cognitive-behavioral therapy
(CBT) after a 4–6 week pretreatment period and were assessed after treatment and at 6-month follow-up.
The protocols were designed for use in a primary care rather than specialty pain clinic setting. All partic-
ipants remained stable on other pain and mood treatments over the course of the intervention. ACT par-
ticipants improved on pain interference, depression, and pain-related anxiety; there were no significant
differences in improvement between the treatment conditions on any outcome variables. Although there
were no differences in attrition between the groups, ACT participants who completed treatment reported
significantly higher levels of satisfaction than did CBT participants. These findings suggest that ACT is an
effective and acceptable adjunct intervention for patients with chronic pain.

� 2011 Published by Elsevier B.V. on behalf of International Association for the Study of Pain.
1. Introduction

Cognitive-behavioral therapy (CBT) has strong support as an
intervention for chronic pain [3,14,15,40,49,59,62,63]. Treatment
typically focuses on reducing pain and distress through modifying
physical sensations, catastrophic thinking, and maladaptive behav-
iors. Not all patients respond to CBT, however, and its effects on
disability may be limited [15,40]. Moreover, research on mecha-
nisms underlying the effects of CBT could ultimately help to im-
prove interventions.

In contrast to CBT and other models focused on reducing pain
severity, the acceptance and commitment therapy (ACT) model is
based on the theory that attempts to change certain aversive inter-
nal experiences, such as chronic pain, are likely to be futile at best,
and at worst may contribute to increased distress and interference
[35,56]. The ACT treatment model consists of awareness and non-
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judgmental acceptance of all experiences, both negative and posi-
tive; identification of valued life directions; and appropriate action
toward goals that support those values [23]. The objective is to im-
prove functioning and decrease interference of pain with value-dri-
ven action; the mechanism is presumed to be acceptance, in
contrast to control-oriented treatments such as CBT[21].

Evidence from the literature on thought and emotion suppres-
sion, coping styles, and clinical disorders and psychotherapy pro-
cesses supports the theoretical underpinnings of ACT [58,60,71].
Moreover, the results of laboratory pain induction tests with nor-
mal control subjects [32,46,52] and individuals with chronic pain
[55,68] have demonstrated that acceptance is associated with in-
creased pain tolerance and decreased recovery time, relative to dis-
traction or control strategies. Cross-sectional as well as longitudinal
investigations have found that acceptance is associated with better
emotional, social, and physical functioning among patients with
chronic pain [16,17,19,33,37,42,64,67]. Comparisons of acceptance-
and control-based strategies have shown that the former are asso-
ciated with better functioning in chronic pain patients [37,45].

ACT has empirical support for several mental and physical
health problems, and support for the use of ACT in chronic pain
tion for the Study of Pain.

http://dx.doi.org/10.1016/j.pain.2011.05.016
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is growing [3,11,20,22,25,28,31,54,69,72,73]. Division 12 (Clinical
Psychology) of the American Psychological Association cites ‘‘mod-
est’’ support for ACT as an empirically supported treatment for
chronic pain (http://www.div12.org/PsychologicalTreatments/
treatments/chronicpain_act.html), and the Substance Abuse and
Mental Health Services Administration lists ACT on its National
Registry of Evidence-based Programs and Practices (http://
nrepp.samhsa.gov/ViewIntervention.aspx?id=191). The 2 largest
investigations of ACT for chronic pain found strong effects on mea-
sures of physical and psychosocial disability, mood, and 2 physical
performance measures in patients undergoing a group-based,
intensive, interdisciplinary 3- or 4-week program [44,65]. Pilot
work suggested that ACT may produce superior outcomes to CBT
for chronic pain [69].

The primary aim of this study was to examine the efficacy of an
ACT protocol designed for an outpatient primary care setting and
compare it with CBT in individuals with diverse chronic pain con-
ditions. Hypotheses were: (1) ACT will produce improvements in
pain interference and also in pain severity, emotional distress,
activity levels, and quality of life for patients with chronic benign
pain conditions relative to a baseline treatment-as-usual period;
(2) ACT will produce significantly greater improvements in these
outcomes and higher levels of satisfaction with treatment than
CBT; and (3) pain acceptance will mediate treatment response in
ACT, and perceived pain control will mediate treatment response
in CBT.

2. Methods

2.1. Participants

Participants were 114 individuals, 18 to 89 years old, reporting
chronic nonmalignant pain of any type for at least 6 months, with
pain severity and interference ratings of at least 5/10 on a numer-
ical rating scale. They were recruited through VA San Diego Health-
care System primary care clinics (38.6%), advertisements (19.3%), a
letter to the editor published in the San Diego Union-Tribune news-
paper (18.4%), pain support groups (10.5%), other studies (5.3%),
referrals from other participants (4.4%), and UCSD clinics (3.5%).
Participants were excluded if they had a history of psychotic illness
or manic episode, or a substance use disorder within the 6 months
before recruitment, ascertained using the Structured Clinical Inter-
view for DSM-IV (SCID) [18]; were currently participating in psy-
chotherapy for pain; or had serious medical conditions that could
interfere with participation.

In addition, participants were required to be stable on all pain
or mood treatments for at least 2 months before enrolling onto
the study and to remain stable on such treatments over the course
of participation unless medically necessary, in order to rule out
explanations for changes in pain or mood external to the study
treatments. Participants for whom changes were ordered (n = 4 be-
fore starting study treatment; n = 5 after starting treatment) re-
ceived a final assessment and were withdrawn from the study.
The study was approved by the University of California, San Diego
Institutional Review Board and the VA San Diego Healthcare Sys-
tem Research and Development Committee. All participants gave
written informed consent.

2.2. Procedures

Methods and procedures were consistent with CONSORT guide-
lines for conducting and reporting randomized clinical trials [48].
Fig. 1 depicts the flow of participants through the study. After a
baseline assessment that included a medical evaluation by a study
physician as well as the SCID psychiatric diagnostic interview, par-
ticipants were randomly assigned in small groups to receive either
ACT or CBT. Groups rather than individuals were randomized in or-
der to minimize delays between recruitment and group-adminis-
tered treatment. Twenty groups were conducted; typically 6
participants were assigned to each group, but a few groups were
formed with 4 or 5 participants out of consideration for limiting
the waiting time for participants who had been recruited earlier.
The group randomization table was generated by a computer be-
fore recruitment and was held by one of the study therapists.
The principal investigator, research assistants, and the other study
therapist did not have access to this information, and the therapist
holding the list did not have any pretreatment contact with partic-
ipants or access to information about which participants were as-
signed to a particular group. Similarly, participants were not aware
of their assignment until their first session.

After randomization but before starting the intervention, partic-
ipants were monitored over a 4–6 week waiting period to ensure
stability of existing pain treatments and evaluate change over time
during a pretreatment baseline during which they received their
usual care. They were administered the primary outcome measure
weekly by telephone during the pretreatment and intervention
periods.

Participants completed a second assessment immediately be-
fore starting treatment, a third assessment after completion of 8
sessions of weekly treatment, and a fourth assessment 6 months
after completion of treatment. Assessments were conducted by
research assistants (RAs) blind to treatment condition. Blindness
was evaluated by having the RAs guess each participant’s assign-
ment; these guesses were no more accurate than chance (per-
centage agreement = 50.6%, kappa = 0.01). Participants who
dropped out during either the pretreatment phase (n = 15) or
after starting treatment (n = 14) were requested to complete a fi-
nal assessment. Ten individuals who dropped out during the pre-
treatment phase and 4 who dropped out during treatment did
so. Participants were compensated for their participation. A total
of 57 participants were randomized to ACT and 57 to CBT; 49
participants attended at least 1 ACT session and 43 completed
at least 6 sessions of ACT treatment. Fifty participants attended
at least 1 CBT session and 42 completed at least 6 sessions of
CBT treatment.

2.3. Measures

Assessments included measures of pain interference, pain
severity, emotional distress, physical activity, quality of life, and
treatment satisfaction. Outcome measures were chosen with re-
gard to VA recommendations [50] as well as recommendations
from the Initiative on Methods, Measurement, and Pain Assess-
ment in Clinical Trials (IMMPACT) [13]. In order to examine the
mechanisms of action of both treatments, measures of pain control
and pain acceptance were included as potential mediators.

2.3.1. Primary outcome
The primary outcome was the Brief Pain Inventory Short

Form Interference subscale (BPI) [10]. This 9-item subscale, rec-
ommended by the IMMPACT group as a measure of functioning
[13], measures the degree to which pain interferes with various
aspects of life, including mobility and social activities. The BPI
also includes a 4-item subscale for pain severity. Both subscales
show high internal consistency and are sensitive to treatment
change [61]. Cronbach’s alpha coefficients were .88 for the Inter-
ference and .80 for the Severity subscales in the study. This
instrument was administered weekly during both the pretreat-
ment and treatment phases as well as at posttreatment and 6-
month follow-up.

http://www.div12.org/PsychologicalTreatments/treatments/chronicpain_act.html
http://www.div12.org/PsychologicalTreatments/treatments/chronicpain_act.html
http://nrepp.samhsa.gov/ViewIntervention.aspx?id=191
http://nrepp.samhsa.gov/ViewIntervention.aspx?id=191
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      demands of study, 3 adverse life  
     events, 2 protocol violations  

Therapists (n = 2) performing CBT 
Number of participants treated by each 
care provider:  
Therapist A: n = 20 
Therapist B: n = 30 

Discontinued ACT intervention (n = 6) 
Reasons: 1 transportation, 1 time 
  demands of study, 2 protocol 
  violations, 2 therapy not effective 

Discontinued CBT Intervention (n = 8) 
Reasons: 1 transportation, 2 time 
  demands of study, 3 protocol 
  violations, 2 lost interest in study 

Analyzed (n = 57) 
  Intent-to-treat basis: 57 
  Modified intent-to-treat (MITT) basis: 
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  Excluded from MITT analysis: 8 
participants  who withdrew before 
attending first session of ACT 

Analyzed (n = 57) 
  Intent-to-treat basis: 57 
  Modified intent-to-treat (MITT) basis: 
50 
  Excluded from MITT analysis: 7 
participants who withdrew before 
attending first session of CBT 
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Assessed via phone for 
eligibility for in-person 

screen (N = 336) 

Excluded (n = 82) 
Declined (n = 125)

Assessed via in-person 
screen for study 

eligibility (N = 129)

Excluded (n = 6) 
Declined (n = 9)

Randomized (N = 114); 
started Treatment as 
Usual phase

Therapists (n = 3) performing ACT 
Number of participants treated by each 
care provider:  
Therapist A: n = 19 
Therapist B: n = 27 
Therapist C: n = 3 

Fig. 1. Patient flow in a randomized, controlled trial of acceptance and commitment therapy (ACT) and cognitive-behavioral therapy (CBT) for chronic pain.
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2.3.2. Secondary outcomes
Mental and physical health-related quality of life were mea-

sured using the Medical Outcomes Study 12-Item Short Form
Health Survey (SF-12) [70]. This measure is widely used with pop-
ulations with chronic disease. The Physical and Mental Component
Summary (PCS; MCS) scores correlate .91 and .92 with the corre-
sponding scores derived from the SF-36, and 2-week test–retest
reliability correlations were .89 and .76 [70]. The Short Form
Health Survey is recommended by the IMMPACT group [13].

The West Haven-Yale Multidimensional Pain Inventory (MPI)
[29] is recommended by both the IMMPACT group and the VA as
a multidimensional measure of disability, functioning, and pain
outcomes [13,50]. This widely used measure contains 12 subscales,
has been used extensively in outcome research with heteroge-
neous samples of chronic pain patients, and has demonstrated sen-
sitivity to treatment change [2,47]. For this study, we used only the
General Activity subscale, which includes items assessing various
types of activities. Cronbach’s alpha for this scale in our sample
was .96.
Depressive symptoms were measured with the Beck Depression
Inventory-II (BDI-II) [5]. The BDI-II is scored by summing the high-
est ratings for each of 21 symptoms, each of which is rated on a 4-
point scale ranging from 0 to 3. The measure has good internal con-
sistency and is recommended for use as an outcome measure in
treatment studies of chronic pain [6,13,50]. Cronbach’s alpha in
the present sample was .93.

Anxiety was assessed with the 20-item Pain Anxiety Symptoms
Scale-Short Form (PASS) [36]. Pain anxiety captures fears partici-
pants associate with their symptoms, which are typically associ-
ated with the belief that their pain signals harm. High levels of
pain anxiety compromise activity levels, participation in rehabili-
tation, and performance on functional tests. The instrument is a va-
lid and reliable measure of anxiety symptoms in pain populations
[39,57]. The PASS items are scored on a 6-point Likert scale and as-
sess cognitive, escape/avoidance, fear, and physiological anxiety
dimensions. Cronbach’s alpha in the present sample was .93.

Treatment satisfaction was measured with the Client Satisfac-
tion Questionnaire (CSQ) [30]. Patient satisfaction is associated
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with rehabilitation compliance in chronic pain participants, as well
as being an important variable in its own right [24]. The CSQ, with
8 items rated on a 4-point Likert scale, is a widely used measure of
satisfaction with health and mental health care treatment and has
demonstrated adequate reliability and validity in various samples
[1,9]. Cronbach’s alpha in the present sample was .90.

2.3.3. Mediators
Pain acceptance was measured with the Chronic Pain Accep-

tance Questionnaire-Revised (CPAQ-R) [43]. Pain acceptance mea-
sures the degree to which patients have adjusted to pain as part of
their identity and lifestyle. Low levels of pain acceptance predict
poorer responses to rehabilitation programs [34]. The CPAQ-R con-
sists of 20 items scored on a 7-point Likert scale and comprising 2
factors measuring the domains of activity engagement and pain
willingness. Cronbach’s alpha was .89.

The Survey of Pain Attitudes (SOPA) [26] Control subscale, with
10 items scored on a 5-point Likert scale, measures belief in one’s
personal control over pain. The alpha coefficient was .80 in this
sample.

In addition to outcomes and mediators, participant expectan-
cies were also assessed at the end of the first session using a 5-item
questionnaire that has been developed for intervention research
with chronic pain participants and has been shown to correlate
with positive rehabilitation outcomes [7].

2.4. Interventions

All participants continued receiving their usual health care,
including treatment for pain and other medical conditions such
as hypertension and diabetes, during their participation in this
study. ACT and CBT were each comprised of eight 90-min weekly
group sessions. Group treatment was chosen because it can be a
more cost-effective modality than is individual treatment, particu-
larly in a primary care setting, and because there may be some
benefit conferred by mutual support; groups have been used in
previous studies of ACT in a specialty pain clinic [44,65]. Session-
by-session outlines are presented in Table 1; patient workbooks
and therapist manuals for each condition are available upon re-
quest from the first author.

The ACT protocol, which was based on an unpublished manual
used in a previous study [69], focused on changing expectations
from elimination of pain to living as well as possible with chronic
pain. Discussions and experiential exercises were used to demon-
strate the futility of control-oriented strategies such as thought
suppression and attempts to eliminate pain, distress, and other
negative experiences. Mindfulness strategies were taught in order
to develop the skill of allowing negative experiences such as mus-
Table 1
Session outlines for acceptance and commitment therapy (ACT) and cognitive-behavioral

Session ACT

1 The limits of control (short and long-term costs and benefits; finger traps), fo
experience (body scan)

2 Values (what you care about, how you want to live your life)

3 Cognitive defusion (observing thoughts without trying to evaluate or chan
them)

4 Mindfulness (being in the moment, raisin exercise)

5 Committed action (‘‘road map’’ connecting values, goals, actions, obstacles,
and strategies)

6 Review and continued action in support of values
7 Review and continued action in support of values
8 Moving forward
cle tension or discomfort, negative thoughts, and emotional dis-
tress to pass through consciousness without requiring the
expenditure of energy or psychological resources to control or alter
them [35,56]. Participants were also encouraged to identify their
personal values and set and pursue short- and long-term goals con-
sistent with those values in order to achieve improved quality of
life and functioning.

The CBT protocol, which was based on an unpublished manual
already in use in the San Diego VA’s primary care clinics and also in
previous research [69], focused on training participants to manage
their pain using a variety of techniques, including pain monitoring,
pacing, increasing pleasant activities, progressive muscle relaxa-
tion, thought challenging, communication with health care provid-
ers, and problem solving skills training [62]. Both interventions
stressed the importance of at-home practice assignments to devel-
op skills taught in session [27].

Two therapists, one with a doctorate and another who received
her doctorate over the course of the study, led most of the groups,
trained and supervised by experts in ACT (NA) and CBT (TR). One
additional licensed psychologist led one ACT group. In order to
avoid confounding the effects of type of treatment with therapist
skill in nonspecific elements of therapy, both therapists conducted
both types of interventions. Supervision sessions met weekly for
1 h and included review of audiotapes. Experts in ACT and CBT
rated a sample of 17 ACT and 16 CBT tapes, respectively, for com-
petence and fidelity to the therapeutic model; ratings were made
separately for various elements of treatment (eg, conducting mind-
fulness exercise, use of Socratic style) as well as for the session
overall. Mean overall adherence scores ranged from 3.0 to 4.0 on
a 5-point Likert scale (0–4) across therapists using ACT and from
3.5 to 3.8 across therapists using CBT. Competence scores ranged
from 3.3 to 4.0 for ACT and from 3.8 to 4.0 for CBT.

2.5. Statistical analyses

All study data were electronically entered into a database and
statistical analyses were performed using SPSS 17.0. Initial analy-
ses examined the distribution of variables to assess their character-
istics (means, standard deviations, skewness, and kurtosis).
Independent sample t tests were used to compare participant
expectancies and satisfaction between the 2 modalities. A series
of t tests and chi-square tests were used to test the comparability
of participants in the ACT and CBT interventions on baseline char-
acteristics and clinical variables. A significance level of P < .05 was
set for the hypotheses involving the BPI Interference subscale,
which was our primary outcome measure. An alpha level of
P < .0071 was set for the other comparisons based on Bonferroni
correction (.05 divided by the other 7 outcome variables).
therapy (CBT) group treatment protocols for chronic pain.

CBT

cus on Three-component CBT model (thoughts, feelings, behaviors), pain
monitoring
Relaxation training (diaphragmatic breathing, progressive muscle
relaxation, guided imagery)

ge Pain-fatigue cycle, activity pacing, and pleasant event scheduling

Identifying and challenging negative thoughts (Activity, Belief,
Consequences, Dispute model)
Problem-solving skills training and assertive communication

Review and practice
Review and practice
Relapse prevention
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Hypothesis 1 investigated whether there were significant
changes in pain interference and other outcomes for ACT relative
to a multiple-baseline pretreatment phase. Baseline values for these
models were computed as the average of all available scores across
the pretreatment period. Linear mixed models were used to evaluate
change in the BPI-derived variables (interference and severity). Par-
ticipants were nested within groups in order to control for the effects
of group. Time, therapy group, and the intercept were examined as
random effects in the model, and the log ratio test was used to study
the significance of the random effects. Each model contained the
main effect of time. For the secondary measures, paired t tests were
conducted on pre- to posttreatment and post- to follow-up change
scores. Although hypothesis 1 focused on outcomes from ACT, we
performed the same set of analyses for the CBT group.

Hypothesis 2 investigated whether improvements and satisfac-
tion in the ACT condition were greater than in CBT. For pain interfer-
ence and severity, we examined random effects models including
modality and the modality by time interaction. If the treatment by
time interaction was not significant, it was removed from the model.
We then assessed the main effect of time. The main effect of modality
was examined to determine if there were significant differences be-
tween treatment modalities. Analyses of covariance were conducted
to compare change scores during the treatment and follow-up
phases for all secondary outcomes using treatment modality as a
main effect with the mean pretreatment score as a covariate. Client
satisfaction with treatment was compared across conditions using
an independent sample t test for patients who completed treatment.

Hypothesis 3 investigated whether change in pain control med-
iated change in pain interference in CBT and change in acceptance
mediated change in interference in ACT. Studies have identified
difficulties in examining mediation when comparing 2 active treat-
ments without a control group [12]. Because such was the case in
the present study, we could only assess between-modality differ-
ences in mediation. A nonparametric, bootstrapping approach
[53] was used to test whether acceptance and control mediated
differences between treatments. In the bootstrapping method,
5000 random samples were drawn and a 95% confidence interval
for the indirect effect was estimated for both control and accep-
tance. In these bootstrapping approaches, depression diagnosis
and interference during the pretreatment period were controlled
for by adding them to the models as covariates. In an attempt to
examine each modality separately, we examined the correlation
between change in outcome and change in mediator.

All analyses were conducted in 2 ways: on an intent-to-treat (ITT)
basis with all 114 participants included, and on a modified ITT basis
including only the 99 participants who attended at least one group
session. Because we found no differences in results generated by
these methods, the more conservative ITT results are presented.
One participant randomized to the ACT condition was missing base-
line data on secondary outcomes other than pain severity; thus,
comparisons for these outcomes have an N = 113. Five participants
did not provide any data after their baseline assessment (resulting
in an n = 109 for pretreatment scores), 16 did not provide posttreat-
ment data (n = 98), and 34 did not provide 6-month follow-up data
(n = 80). Because we used random effects regression models to ana-
lyze the BPI variables, we did not impute missing data; for secondary
outcomes we used last observation carried forward.

3. Results

3.1. Sample characteristics

Participants’ average age was 54.9 (12.5) years; 11.4% were 18–
40 years old, 70.2% were 41 to 64 years old, and 18.4% were 65–
89 years old. Approximately half (50.9%) of the participants were
women, 67.5% were white, 43.9% were married, and 44.7% had at
least a bachelor’s degree. In terms of employment, 47.4% reported
that they were disabled, 17.5% working part time, 12.3% working
full time, 12.3% retired, 9.6% unemployed, and one participant
(0.9%) was a student. Fewer than one-third (28.1%) of participants
reported an annual family income of $50,000 or greater, 33.3% re-
ported income of $20,000–49,999, and 37.7% reported less than
$20,000 per year. Forty-one percent were receiving compensation
for a pain-related condition (eg, Social Security Disability Income,
VA Service Connection).

The participants reported experiencing pain for an average of
15.0 (13.5) years. The most common pain conditions were osteoar-
thritis (33.3%), neuropathic pain (30.7%), and degenerative disc dis-
ease (28.9%). The most common pain locations were lower
extremity (79.8%), low back (78.9%), and upper extremity (66.7%;
participants could report more than one). Low back pain (34.2%)
and lower extremity pain (21.9%) were reported to interfere most
with functioning.

Only 5 participants (4.4%) took no pain medication; 53.5% were
taking nonsteroidal anti-inflammatory drugs, 52.6% psychotropics,
41.2% opioids, and 19.3% muscle relaxants. Including medications
for other conditions as well as pain, 38.0% of the sample were tak-
ing 6–10 medications and another 30.0% were taking 11 or more
medications. Other than medications, the only professionally pre-
scribed pain treatment used concurrently with the study interven-
tion by more than 10% of participants was transcutaneous
electrical nerve stimulation (TENS unit; 13.2%). Since the start of
their condition, approximately half (51.3%) the participants had
used at least 4 different classes of medications for pain, and most
(58.7%) had tried at least 5 different types of treatments (eg, med-
ications, physical therapy, chiropractic, acupuncture). Of the al-
most one-third (31.6%) who had had surgery, most (55.6%) had
undergone more than one procedure. With respect to self-help
treatments, 47.4% reported exercising, 44.7% engaged in stretching,
and 40.4% used bedrest.

More than half of the participants (53.5%) had a current psychi-
atric disorder, with 28.1% reporting major depression and 16.7%
reporting posttraumatic stress disorder. A higher proportion of par-
ticipants in the ACT condition (38.6%) than in the CBT condition
(17.5%) were experiencing a current major depressive episode. Be-
cause we anticipated that depression might play a role in treatment
outcomes, we controlled for this variable in all analyses. Although
the BDI-II did not differ significantly between the treatment condi-
tions, we also ran models using the total BDI-II score and the BDI So-
matic and Cognitive subscales as covariates; neither variable was
statistically significant in any model. The only other statistically
significant differences across the conditions were that a greater
proportion of participants assigned to the ACT condition reported
spinal stenosis (15.8% vs 1.8%), had received physical therapy
(77.2% vs 57.9%), and met criteria for social phobia (14.0% vs 3.5%).

The groups did not differ on attrition. Comparison of the 29
individuals who withdrew prematurely, either during the pretreat-
ment period (n = 15) or during active treatment (n = 14), with the
85 who completed treatment indicated that dropouts were on
average younger, 48.1 (11.3) years vs 57.1 (12.1) years,
t(112) = 3.52, P = .001, more likely to experience tension head-
aches, 10.3% vs 1.2%, v2(1) = 5.37, P = .02, and more likely to carry
a diagnosis of social phobia, 20.7% vs 4.7%, v2(1) = 6.90, P = .009.

Mean scores for all outcomes, without imputation for missing
values, at the 4 assessment time points are presented in Table 2.
On average, patients improved in both pain interference,
b = �0.14; SE = 0.04; P < .001, and severity, b = �0.12; SE = 0.03;
P < .001, but experienced worsening depression, t(112) = �3.42,
P = .001, over the pretreatment period, with no significant differ-
ences between the groups. No other outcome variables changed
significantly during the pretreatment phase (P values .11 to .69).



Table 2
Mean baseline, pretreatment, posttreatment, and 6-month follow-up scores for 114 participants receiving group-administered acceptance and commitment therapy (ACT) or
cognitive-behavioral therapy (CBT) for chronic pain.

Outcome ACT CBT

Baseline raw
score, M (SD)

Pretreatment
raw score, M
(SD)

Posttreatment
raw score, M
(SD)

6-Month follow-
up raw score, M
(SD)

Baseline raw
score, M (SD)

Pretreatment
raw score, M
(SD)

Posttreatment
raw score, M
(SD)

6-Month follow-
up raw score, M
(SD)

BPI interference 5.8 (2.0) 5.7 (2.3) 5.1 (2.4) 5.0 (2.5) 5.8 (2.1) 5.1 (2.2) 4.5 (2.7) 4.7 (2.7)
BPI severity 6.0 (1.2) 5.9 (1.5) 5.6 (1.8) 5.4 (1.7) 5.8 (1.4) 5.2 (1.6) 4.9 (1.9) 4.8 (1.7)
SF-12 PCS 29.1 (6.8) 29.2 (7.8) 31.2 (8.4) 30.2 (8.2) 31.5 (8.8) 32.0 (9.2) 33.0 (8.2) 34.2 (9.9)
SF-12 MCS 40.0 (12.0) 39.5 (12.4) 41.0 (13.6) 40.6 (13.1) 42.3 (11.6) 40.4 (12.0) 44.9 (12.1) 41.9 (11.8)
MPI 2.0 (1.0) 2.0 (0.9) 2.0 (0.8) 2.0 (0.9) 2.3 (0.9) 2.3 (0.9) 2.3 (0.8) 2.2 (0.8)
BDI 18.7 (12.8) 21.1 (12.7) 17.8 (12.2) 18.9 (14.1) 15.5 (10.3) 17.3 (11.2) 13.2 (11.1) 14.3 (12.0)
PASS 45.5 (22.8) 46.1 (22.5) 41.5 (23.4) 41.7 (24.5) 41.7 (20.8) 45.4 (21.3) 37.9 (20.7) 38.4 (21.8)
Mediators
CPAQ 53.3 (20.5) 53.8 (20.9) 63.3 (18.5) 61.0 (23.2) 52.1 (18.6) 54.6 (17.9) 60.7 (18.6) 60.7 (18.6)
SOPA Control 1.8 (0.8) 1.7 (0.7) 2.1 (0.8) 1.9 (0.8) 1.8 (0.8) 1.9 (0.7) 2.4 (0.7) 2.3 (0.8)

Note. BPI = Brief Pain Inventory; SF-12 PCS = Medical Outcomes Study 12-Item Short Form Physical Component Summary; SF-12 MCS = Medical Outcomes Study 12-Item
Short Form Mental Component Summary; MPI = Multidimensional Pain Inventory General Activity subscale; BDI = Beck Depression Inventory; PASS = Pain Anxiety Symptom
Scale; CPAQ = Chronic Pain Acceptance Questionnaire; SOPA Control = Survey of Pain Attitudes Control subscale.
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Hypothesis 1. ACT will produce improvements in pain interfer-
ence and also in emotional distress, activity levels, and quality of
life relative to a baseline treatment-as-usual period.

The log-likelihood test indicated that nesting individuals within
groups did not significantly improve the models, so a random ef-
fect for therapy group was not necessary. Results from the random
effects regressions examining change in the ACT group over the
treatment period relative to the average scores during the pretreat-
ment period found a significant main effect of time on interference,
b = �0.06; SE = 0.02; P = .02. Improvements were also significant
for depression, DM = �2.32, t(56) = �2.98, P = .004, and pain-re-
Table 4
Change between end of treatment and 6-month follow-up on secondary outcomes for 114 p
or cognitive-behavioral therapy (CBT) for chronic pain.

Variable Within-group change, ACT Withi

Change score, M (SD) t P Chang

SF-12 PCS �0.99 (5.73) �1.30 .20 1.18
SF-12 MCS �0.42 (6.68) �0.48 .63 �2.73
MPI �0.03 (0.58) �0.38 .71 �0.13
BDI 1.09 (5.66) 1.45 .15 1.06
PASS 0.26 (10.25) 0.19 .85 0.49
CPAQ �2.21 (9.94) �1.68 .10 �1.95
SOPA Control �0.16 (0.61) �1.93 .06 �0.11

Note. SF-12 PCS = Medical Outcomes Study 12-Item Short Form Physical Component Summ
Summary; MPI = Multidimensional Pain Inventory General Activity subscale; BDI = Bec
Acceptance Questionnaire; SOPA Control = Survey of Pain Attitudes Control subscale.

Table 3
Change during treatment on secondary outcomes for 114 participants receiving group-adm
(CBT) for chronic pain.

Variable Within-group change, ACT (n = 57) Withi

Change score, M (SD) t P Chang

SF-12 PCS 2.05 (6.33) 2.45 .02 1.20
SF-12 MCS 1.43 (7.47) 1.45 .15 3.52
MPI 0.04 (0.53) 0.64 .53 0.03
BDI �2.32 (5.87) �2.98 .004 �3.18
PASS �4.51 (9.09) �3.74 .0004 �5.63
CPAQ 9.94 (12.15) 6.17 <.0001 9.32
SOPA Control 0.32 (0.62) 3.90 .0003 0.58

Note. SF-12 PCS = Medical Outcomes Study 12-Item Short Form Physical Component Summ
Summary; MPI = Multidimensional Pain Inventory General Activity subscale; BDI = Bec
Acceptance Questionnaire; SOPA Control = Survey of Pain Attitudes Control subscale.
lated anxiety, DM = �4.51, t(56) = �3.74, P < .001 (Table 3). Results
were not significant for pain severity, b = �0.02; SE = 0.02; P = .53,
mental health–related quality of life, DM = 1.43, t(56) = 1.45,
P = .15, activity, DM = 0.04, t(56) = 0.64, P = .53, or physical
health-related quality of life after Bonferroni correction,
DM = 2.05, t(56) = 2.45, P = .02. There were no significant changes
between posttreatment and 6-month follow-up (Table 4).

The CBT group also improved on pain interference, b = �0.09;
SE = 0.02; P < .001, depression, DM = �3.18, t(56) = �3.73,
P < .001, and pain-related anxiety, DM = �5.63, t(56) = �3.02,
P = .004 (Table 3). Results were not significant for physical
articipants receiving group-administered acceptance and commitment therapy (ACT)

n-group change, CBT Between-group change

e score, M (SD) t P F P

(6.22) 1.42 .16 3.12 .08
(9.63) �2.12 .04 1.75 .19
(0.69) �1.48 .14 0.29 .59
(7.07) 1.13 .26 0.01 .92
(13.81) 0.27 .79 0.12 .73
(12.28) �1.20 .24 0.01 .97
(0.41) �1.93 .06 0.34 .56

ary; SF-12 MCS = Medical Outcomes Study 12-Item Short Form Mental Component
k Depression Inventory; PASS = Pain Anxiety Symptom Scale; CPAQ = Chronic Pain

inistered acceptance and commitment therapy (ACT) or cognitive-behavioral therapy

n-group change, CBT (n = 57) Between-group change

e score, M (SD) t P F P

(6.41) 1.41 .16 0.82 .37
(9.20) 2.89 .006 2.36 .13
(0.61) 0.35 .73 0.02 .90
(6.45) �3.73 .0005 1.31 .26
(14.08) �3.02 .004 0.02 .90
(13.45) 5.23 <.0001 0.30 .58
(0.68) 6.45 <.0001 3.62 .06

ary; SF-12 MCS = Medical Outcomes Study 12-Item Short Form Mental Component
k Depression Inventory; PASS = Pain Anxiety Symptom Scale; CPAQ = Chronic Pain
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Fig. 2. Change in pain interference during treatment and at 6-month follow-up for
114 patients receiving group-administered acceptance and commitment therapy
(ACT) or cognitive-behavioral therapy (CBT) for chronic pain.
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health-related quality of life, DM = 1.20, t(56) = 1.421, P = .16,
activity, DM = 0.03, t(56) = 0.35, P = .73, or for pain severity,
b = �0.07; SE = 0.02, or mental health–related quality of life,
DM = 3.52, t(56) = 2.89, P = .006, and no statistically significant
change occurred during follow-up after Bonferroni correction
(Table 4).

Hypothesis 2. ACT will produce significantly greater improve-
ments in outcomes and higher levels of satisfaction with treatment
than CBT.

Results of the log-likelihood ratio test suggested the need for a
random effect for time for models investigating all variables other
than activity. As above, nesting individuals within groups did not
significantly improve the models. Results from the random effects
regressions found that the modality by time interaction was not
significant for any outcome variable: pain interference, b = �0.04;
SE = 0.03; P = .27, pain severity, b = �0.05; SE = 0.03; P = .14, or
for any of the secondary outcome measures at posttreatment (Ta-
ble 3) or follow-up (Table 4). A graphic depiction of the change
over time on pain interference in both groups is presented in
Fig. 2. Although participants assigned to the CBT condition rated
their treatment as more credible than did those in the ACT condi-
tion at the outset, 32.0 (6.5) vs 28.8 (7.2), t(95) = �2.34, P = .02, ACT
participants reported higher levels of satisfaction after treatment,
13.0 (8.7) vs 8.6 (6.5), P = .007.

Hypothesis 3. Pain acceptance will mediate treatment response
in ACT, and perceived pain control will mediate treatment re-
sponse in CBT.

There were no between-group differences in change in pain
interference, acceptance, or control between modalities. Thus,
according to the guidelines of Baron and Kenny [4], control and
acceptance did not mediate differences between the treatment
modalities on interference. Models were run to examine the indi-
rect effect of modality on interference as mediated by acceptance
and control, while statistically controlling for depression and inter-
ference during the pretreatment period. Results suggest that the
indirect effect of modality on interference through control was
estimated to lie between �0.38 and 0.02, and for acceptance,
�0.10 and 0.14, with a 95% confidence interval, indicating no medi-
ation through either control or acceptance.

Because both groups received treatment, correlations between
change in mediators and change in interference were examined
for each group separately. The correlation between changes in pain
interference and perceived pain control in the ACT condition was
significant, r = �.43, P = .001, but the corresponding correlation
with pain acceptance was not, r = �.12, P = .39. Similarly, in the
CBT condition, the correlation between changes in interference
and control was significant, r = �.35, P = .008, but the correlation
with acceptance was not, r = �.103, P = .45.
4. Discussion

To our knowledge, this is the largest randomized, controlled
trial of ACT for chronic pain in a treatment-seeking sample. The re-
sults suggest that when added to usual care, both ACT and CBT can
improve pain interference, depression, and pain-related anxiety in
individuals with chronic pain. Given that participants in this study
had an average of 15 years of pain, an extensive history of treat-
ment, and high rates of disability status and prevalence of psychi-
atric comorbidity, the fact that behavioral treatments were
effective was very encouraging.

Outcomes from ACT and CBT were equivalent despite the fact
that participants found the CBT rationale more credible and had
higher expectations for improvement at the outset. The finding
that ACT was rated more satisfactory than was CBT is important;
patients are more likely to remain engaged in a treatment they find
enjoyable.

Before obtaining study treatment, participants improved over
an average of 4–6 weeks of usual care (primarily medications) on
measures of pain interference and severity. This suggests the pos-
sibility that repeated assessments may themselves confer some
benefit, perhaps because participants interpreted them as a sign
of caring and concern or felt hopeful about receiving treatment
in the near future. Participants got slightly more depressed over
the pretreatment period, however, and did not change on any other
measures, suggesting that repeated measurement is not sufficient
to ameliorate all the domains affected by chronic pain.

Improvements were maintained over a 6-month follow-up per-
iod. This finding is consistent with other investigations of accep-
tance-based pain treatments that have examined maintenance of
gains over periods of 3 [65] to 7 [72] months. These results suggest
that a brief course of acceptance-based treatment can have long-
lasting impact, even among individuals with an extensive history
of pain.

Overall, participants in the present study reported less improve-
ment than have patients in other ACT for pain investigations
[11,44,65,72,73]. This study differed from other investigations of
chronic pain treatment, including those involving ACT, in several
ways that may have weakened the outcomes. The intervention
was not offered as part of an interdisciplinary integrated pain reha-
bilitation program; rather, it was designed to be appropriate for
use in primary care. As such, it was much less intensive than the
intervention used in some investigations (eg, 12 h total over
8 weeks vs 7.5 h per day over a 3- to 4-week period; [65]). More-
over, most participants were self-referred rather than recruited
through medical settings, none were referred through specialty
pain clinics, and all received compensation for their participation.
Thus, their baseline pain severity, disability, and motivation for
participation may have differed from those of pain clinic patients.
The plurality of participants were receiving care through the Veter-
ans Health Administration; veterans likely differ from non-Veteran
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samples in several important ways, including higher levels of med-
ical and psychiatric comorbidity and lower socioeconomic status.
Participants were taking a very high number of medications, on
average. Almost 1 in 5 participants were older adults, for whom
chronic pain may be a normative experience and activity-related
variables less relevant than for younger individuals. These differ-
ences limit the comparability of the results to those of other
studies.

It is also possible that outcomes would have been stronger had
the protocol focused more heavily upon different elements of ACT.
Some investigators have emphasized the role of psychological flex-
ibility, defined as the ability to adapt behavior to the situation and
one’s goals and values, in response to pain [41,66]. Components of
psychological flexibility, as described in the ACT literature, include
acceptance, ‘‘defusion’’ of thoughts and actions, and contact with
the present moment. The present study protocol, by contrast,
may have placed more emphasis on the role of values relative to
other ACT components, particularly acceptance, which may have
diluted the impact of the intervention. Although results from an-
other investigation suggest that the values component of ACT
may be more important than acceptance, this was a laboratory
study of pain induction in undergraduates rather than a treatment
study in a sample of individuals reporting chronic pain [8].

Unlike Vowles and McCracken [65], who observed significant
improvement on physical performance measures after an ACT
intervention, neither treatment improved activity levels in the cur-
rent study. The most straightforward interpretation of this differ-
ence is that the current study relied upon self-reported activity
levels vs the objective 5-min walk and sit-to-stand tests used in
the former study. It is also possible that strategies designed to im-
prove activity specifically should be integrated into treatment.

With respect to mechanism, contrary to our hypothesis, the
mediation analyses suggested that an increase in perceived control
over pain rather than increased acceptance of pain was driving
reductions in pain interference across both conditions. This finding
contrasts with other research on the importance of acceptance rel-
ative to control-oriented strategies [32,38,45,46,68], including the
role of acceptance in CBT [59]. These studies, however, were either
laboratory pain induction interventions or comparisons based on
correlations in samples of patients who were not randomized to
alternative pain treatments. The findings of the present study sug-
gest that interventions that include behavioral strategies may
simultaneously increase subjective sense of control over pain as
well as reduced disability. Future research should focus on better
understanding the mechanisms underlying treatment effects; find-
ings could both improve clinical interventions as well as contribute
to a stronger scientific understanding of chronic pain.

Limitations of the study, in addition to those described above,
include the fact that all measures were self reported. Objective out-
comes such as return to work and reduction of sick days clearly
have a high public health impact and may be of more importance
than self-rated interference of pain with daily life. Other perfor-
mance-based measures such as sit-to-stand time may also be bet-
ter indices of function, although these outcomes are not as likely to
change in a stand-alone pain group as in an interdisciplinary reha-
bilitation program including physical therapy. Moreover, treat-
ment in this study used group rather than individual format.
Within many primary care settings, group therapy is more com-
monly used than is individual therapy; however, individual ther-
apy may have produced stronger results.

Several methodological features of this study are noteworthy.
Reviews of previous ACT intervention studies have identified seri-
ous shortcomings in many [51], including small sample sizes, lack
of medical and psychiatric diagnostic evaluations, nonmanualized
treatment components, and no control for possible therapist ef-
fects. The current study was designed to improve upon these pre-
vious efforts by including a medical examination and SCID
interview as part of study enrollment, recruiting a large and di-
verse chronic pain sample, applying manualized therapies imple-
mented by a limited number of closely supervised staff with
expertise in ACT and CBT, and including rigorous controls such as
an extended baseline period and careful tracking of all medically
prescribed treatments for pain. We believe these design elements
make the current findings a distinctive and important progression
in understanding the benefits of ACT treatments for chronic pain
against a ‘‘gold standard’’ behavioral treatment.

The primary clinical implication of the study is the demonstra-
tion that a brief psychotherapy intervention may be useful as an
augmentation to medical pain treatment in reducing pain interfer-
ence; such an intervention could be relatively easily implemented
in a primary care setting, perhaps as part of a stepped care ap-
proach. Patients who do not respond to such an intervention could
then receive more intensive individual therapy. More research is
needed to examine the effects of this intervention as a component
of such an approach.

In conclusion, this randomized, controlled trial comparing ACT
and CBT interventions in an adult sample with chronic nonmalig-
nant pain found evidence of benefits on measures of pain interfer-
ence and mood in both conditions compared to treatment as usual.
In contrast, we observed no evidence of differences between the
ACT and CBT treatments on any outcome measure, and participants
rated CBT as more credible but ACT as more satisfactory. Our find-
ings suggest that both ACT and CBT are efficacious treatments for
chronic pain that can augment standard medical management. Fu-
ture research may help to identify common features of ACT and
CBT that promote pain-related improvements and patient charac-
teristics that predict better compatibility with specific treatment
approaches.
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